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3 <110> APPLICANT: Forschungszentrum Juelich GmbH 

5 <120> TITLE OF INVENTION: Process for the microbial production of amino acids 

6 boosted activity of export carriers 
8 <130> FILE REFERENCE: 1 

10 <140> CURRENT APPLICATION NUMBER: US/09/105 , 117 J 
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ERRORED SEQUENCES 



E — > 



W — > 



W — > 



210 
211 
212 

213 
214 
215 



219 



□oesNocComg^f 
Corrected Diskette Nee(^ 



208 <210> SEQ ID NO: (complement to <210> 1) 

209 <221> NAME /KEY : unsure 
<222> LOCATION: CDS (2).. (652) 
<223> OTHER INFORMATION: orf3 
<220> FEATURE: 
<221> NAME /KEY : gene 
<222> LOCATION: CDS ( 14 2 1 ) . . ( 22 93 ) 
<223> OTHER INFORMATION: LysG 

217 <400> 3 

218 a gat act cct ttg gaa gaa acc atg tac gca ttg cgt gac att gtt gcg 
Asp Thr Pro Leu Glu Glu Thr Met Tyr Ala Leu Arg Asp lie Val Ala 



49 



220 




1 








5 








10 








15 




222 


tct 


gga 


aag 


get 


ctt 


tac 


gtg 


ggt 


att 


tct 


tec 


tac. 


ggt 


cca 


gag 


etc 


97 


223 


Ser 


Gly 


Lys 


Ala 


Leu 


Tyr 


Val 


Gly 


He 


Ser 


Ser 


Tyr 


Gly 


Pro 


Glu 


Leu 




224 








20 










25 










30 








226 


aca 


gcg 


gag 


gcg 


get 


gag 


ttc 


atg 


gcg 


gag 


gag 


ggc 


tgc 


ccg 


ctt 


ctg 


145 


227 


Thr 


Ala 


Glu 


Ala 


Ala 


Glu 


Phe 


Met 


Ala 


Glu 


Glu 


Gly 


Cys 


Pro 


Leu 


Leu 




228 






35 










40 










45 










230 


att 


cat 


cag 


cca 


age 


tat 


tec 


ate 


att 


aat 


cgt 


tgg 


gtg 


gag 


gaa 


ccg 


193 


231 


He 


His 


Gin 


Pro 


Ser 


Tyr 


Ser 


He 


He 


Asn 


Arg 


Trp 


Val 


Glu 


Glu 


Pro 




232 




50 










55 










60 












234 


ggc 


gat 


gac 


ggt 


gag 


aac 


ttg 


ttg 


cag 


tea 


get 


gee 


aac 


aat 


ggt 


ctt 


241 


235 


Gly 


Asp 


Asp 


Gly 


Glu 


Asn 


Leu 


Leu 


Gin 


Ser 


Ala 


Ala 


Asn 


Asn 


Gly 


Leu 




236 


65 










70 










75 










80 




238 


ggc 


gtc 


att 


get 


ttc 


tea 


cca 


ctt 


gcg 


cag 


ggc 


ctg 


etc 


acg 


gac 


aaa 


289 


239 


Gly 


Val 


He 


Ala 


Phe 


Ser 


Pro 


Leu 


Ala 


Gin 


Gly 


Leu 


Leu 


Thr 


Asp 


Lys 




240 










85 










90 










95 






242 


tat 


etc 


gat 


gga 


att 


cca 


gag 


ggt 


tec 


cgc 


gee 


age 


cag 


ggt 


aag 


tec 


337 


243 


Tyr 


Leu 


Asp 


Gly 


He 


Pro 


Glu 


Gly 


Ser 


Arg 


Ala 


Ser 


Gin 


Gly 


Lys 


Ser 




244 








100 










105 










110 








246 


ctg 


tct 


gag 


ggc 


atg 


ttg 


aac 


gtg 


aac 


aat 


att 


gat 


atg 


gtc 


cgc 


aag 


385 
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SEQUENCE LISTING 
<110> Forschungszentrum Juelich GmbH 

<120> .Process for the microbial production of amino acids by 
boosted activity of export carriers 



<130> 1 



<140> US/09/105, 117 (^J^^/^TA^b^ ^Jj^ (\ ^AJUfU ijy^A^^W^ y (X^J[ 



<160> 5 



<170> Patentln Ver. 2.0 

<210> 1 
<211> 2374 
<212> DNA 

<213> Cgir^tnebacterium glutamicum 
<220>C2LysE]^ 
<221> gene ^ 
<222> CDS (1016) 

&*Vk 

<400> 1 



[1726) 



ccatttgctg 


aaggtgttac 


tctgcctggc ccaatftcctg 


cgggcgaaga 


agt gaaaaac 


60 


cctgaacctt 


ttcagaagta 


actaaggccg caatccctcg 


attgctgcat 


caacgacggc 


120 


gtctgtgagt 


ctagctagag 


atctagattc 'caggcgccat 


cgttgccaat 


acatcggtgt 


180 


gtcaatgggt 


atctcatcga 


ggaggatcac ttctcctgct 


tttagcatgg 


gagcagcttg 


240 


ggtttcggga 


agaagtcccc 


aaccaaggcc tcggcgaatt 


gcctcaccaa 


aaccttccgc 


300 


cgacgggaca 


atggatacgc 


gcctgcgccc cacaggacca. 


tcgacgcgcc 


cgtccaggtc 


360 


acggtcttga 


agcacatctt 


tgggaccgaa gcgtaagacg 


ggcatcgcag 


cccaatctag 


420 


tttcccatca 


accatgtagg 


catcccgcaa, tgagggggtt 


gcaatggcca 


agtggcgcat 


4 80 


ggttccaagt 


tctactactt 


cacatcccgc cacgggatta 


gcttcacggg 


ttaccgctcc 


540 


taaaacatct 


ccacgccgca 


gcaaggataa L -tgtgtgcgct 


tcatcttcca 


agcgcagcgt 


600 


gagcgttgct 


ccaccccaag 


aagctacctc gttgaacacg 


ggaggaaacc 


atgtggatag 


660 


cgaatctgcg 


ttgatggcga 


tggttaacgg gatttcagca 


aggcgtccag 


atagttgcgc 


720 


tttagtttct 


gcttgcagca 


acaccatttt ccgdgctgct 


tgcacaagga 


cttcacccgc 


780 


ttcggttgct 


ttggccggtt 


gggtgcgcga taccaacact 


cgacccacgt 


gatgctcgag 


840 


agctttaacg 


cgctgactca 


ccgccgaggg ggaaatg^aa 


agggctaagg 


aggcgccttc 


900 


gaagctgcct 


tcatcaatga 


ttgagagcaa agtgtccagt 


tgaatggggt 


tcatgaagct 


960 



atattaaacc atgttaagaa ccaatcattt tacttaagta cttccatagg tcacg atg 1018 

• >\ t , Met 

' ' 1 . 

gtg ate atg gaa ate ttc att aca ggt ctg ctt ttg ggg gec agt ctt 1066 

Val lie Met Glu lie Phe lie Thr. Gly, Leu Leu Leu Gly Ala Ser Leu 

5 10 : ' 15 

tta ctg tec ate gga ccg cag aat 1 gta ctg' gtg att aaa caa gga att 1114 

Leu Leu Ser lie Gly Pro Gin Asn • Valj Leu : Val lie Lys Gin Gly lie 

20 25 1 " v * ,,; ""' 4 ' 1 " " 30 

aag cgc gaa gga etc att gcg gtt ctt etc gtg tgt tta att tct gac 1162 

Lys Arg Glu Gly Leu lie Ala Val Leu * Leu Val Cys Leu lie Ser Asp 

35 40 45 

gtc ttt ttg ttc ate gec ggc ace ttg ggc gtt gat ctt ttg tec aat 1210 

Val Phe Leu Phe lie Ala Gly Thr Leu Gly Val Asp Leu Leu Ser Asn 

50 55 60 65 

gee gcg ccg ate gtg etc gat att atg. c^c^tgg ggt ggc ate get tac 1258 

Ala Ala Pro lie Val Leu Asp lie Met 1 Arg Tip Gly Gly lie Ala Tyr 

70 75 80 

ctg tta tgg ttt gee gtc atg gca gcg aaa( gac gec atg aca aac aag 1306 

Leu Leu Trp Phe Ala Val Met Ala Ala . Lys'-A'sp Ala Met Thr Asn Lys 

85 90 95 

gtg gaa gcg cca cag ate att gaa ga'a' aca gaa cca ace gtg ccc gat 1354 

Val Glu Ala Pro Gin He He Glu"Glu-rThr : Glu Pro Thr Val Pro Asp 

100 105 110 

gac acg cct ttg ggc ggt teg gcg gtg. gee act gac acg cgc aac egg 1402 

Asp Thr Pro Leu Gly Gly Ser Ala Val Ala Thr Asp Thr Arg Asn Arg 

115 120 125 

gtg egg gtg gag gtg age gtc gat aag cag egg gtt tgg gta aag ccc 1450 

Val Arg Val Glu Val Ser Val Asp Lys Gin Afg Val Trp Val Lys Pro 

130 135 140 145 

■ ! . ! . ** 

atg ttg atg gca ate gtg ctg acc'tjgg t% aac ccg aat gcg tat ttg 1498 

Met Leu Met Ala He Val Leu Thr Trp lieu 1 Asn Pro Asn Ala Tyr Leu 

150 155 160 

gac gcg ttt- gtg ttt ate ggc ggc gtc ggc gcg caa tac ggc gac ace 154 6 

Asp Ala Phe Val Phe He Gly Gly Val 'Gly Ala Gin Tyr Gly Asp Thr 

165 170* t 175 

gga egg tgg att ttc gee get ggc gcg ^td_gcy gca age ctg ate tgg 1594 

Gly Arg Trp lie Phe Ala Ala Gly ''Kl'i ^he Ala Ala .Ser Leu He Trp 

180 185\ 190 

ttc ccg ctg gtg ggt ttc ggc gca gca . gca, ttg tea cgc ccg ctg tec 1642 

Phe Pro Leu Val Gly Phe Gly Ala Ala Ala Leu Ser Arg Pro Leu Ser 

195 200 205 



age ccc aag gtg tgg cgc tgg ate aac gtc gtc gtg gca gtt gtg atg ft 1690 
Ser Pro Lys Val Trp Arg Trp lie" Asn Val Val Val Ala Val Val Met 

210 215 ; t v 22Q 225 

acc gca ttg gec ate aaa ctg atg tt'g atg ggt tag ttttcgcggg 1736 
Thr Ala Leu Ala lie Lys Leu Met Leu Met Gly 

230 ;;;:>; -235 u-^ 

ttttggaatc ggtggccttc geccaaatgt tgatgeegge gtcgtgggaa atctcatcga 1796 

tcgcctccaa ctcggcgtca gaaaactcca ? agttgttga'g tgaatcaagg ctgttgtcca 1856 

gctgctcaac tgacgaagca ccaatcaatg cactggtcac ggtatccgcg ccgtactctc 1916 

cttgctcgcg cagcacccat gcaagcgcca tetgegcaag tgactgcccg cgttcctggg 1976 

cgatgtcatt gagcttgegg accatatcaa tattgttcac gttcaacatg ccctcagaca 2036 

gggacttacc ctggctggcg cgggaaccct^'ctggaattcc atcgagatat ttgtccgtga 2096 

gcaggccctg cgcaagtggt gagaaagcaa ^tgac^gecajag accattgttg gcagctgact 2156 

gcaacaagtt ctcaccgtca tcgcccggtt 'cctecac'cca acgattaatg atggaatagc 2216 

ttggctgatg aatcagaagc gggcagccct cctccgccat gaactcagcc gcctccgctg 227 6 

tgagctctgg acegtaggaa gaaataccca.vcgt^a'agagc ctttccagac gcaacaatgt 2336 

cacgcaatgc gtacatggtt tcttccaaa'g gagta'tct J 2374 



<210> 2 

<211> 236 t-.'J 7v-.:-:..i 

<212> PRT t 
<213> Corynebacterium glutamicurri ' x .V 

<220> (LysE) >. ' ; t . * ' 

<400> 2 ^ fJ} - lT r ; ; 

Met Val lie Met Glu He Phe Ile/ J ThrV'G^ f Leu Leu Leu Gly Ala Ser 

1 5 , /._' 10 15 

Leu Leu Leu Ser He Gly Pro Gin Asn Val ; Leu Val He Lys Gin Gly 

20 , ^25- : ;/;'< : y'* ■ ' 30 

He Lys Arg Glu Gly Leu He Ala^Val 1 'llS if fieu Val Cys Leu He Ser 

35 4 0 :" • 45 

Asp Val Phe Leu Phe He Ala Gly .,Thr ir Le.u -Gly Val Asp Leu Leu Ser 

50 55 ^ - ; • 6Q 

Asn Ala Ala Pro He Val Leu Asp He Met Arg Trp Gly Gly He Ala 

65 70 . . .. . 75 80 

Tyr Leu Leu Trp Phe Ala Val Met Ala Ala Lys Asp Ala Met Thr Asn 

85 90 95 




Lys Val Glu Ala Pro Gin He He Glu Glii Thr Glu Pro Thr Val Pro 
100 ' 105 110 

Asp Asp Thr Pro Leu Gly Gly Ser Ala Val Ala Thr Asp Thr Arg Asn 
115 120' : 4 125 

Arg Val Arg Val Glu Val Ser Val Asp Lys Gin Arg Val Trp Val Lys 
130 135 . 140 

Pro Met Leu Met Ala He Val Leu Thr Trp Leu Asn Pro Asn Ala Tyr 
145 150 155 160 

Leu Asp Ala Phe Val Phe He Gly Gly Val Gly Ala Gin Tyr Gly Asp 
165 , 170 175 

Thr Gly Arg Trp He Phe Ala Ala Gly Ala Phe Ala Ala Ser Leu He 

180 185 V ; 190 

Trp Phe Pro Leu Val Gly Phe Gly Ala Ala Ala Leu Ser Arg Pro Leu 

195 200. \ r; : , 205 

Ser Ser Pro Lys Val Trp Arg Trp fie Asn Val Val Val Ala Val Val 

210 215 \;V' VV : ' 220 

Met Thr Ala Leu Ala He Lys Leu Met *Leu Met Gly 

225 230 235 



<210> 3 
<211> 2374 
<212> DNA 

<213> C orynebacteri iim gl nt- am -j on™ 



<ZL3> L pr_ynebacteri iim rjim-am^pn 
<2 2 0> Complem ent to <210> 1)J 
<221>Sm*ttrH J 

<222>CDS (2).. (652) I ■ - , \ a ,/ v . / 

<2 2g>orf3 \[^^p\if^-^^^0 Mol ) p]U4M A^M j^Vyr^ 

<221>gene ; \ *0 £Z\o7 O^Wtf 

<222>CDS (1421) (2293) ■[:;':; / - ' J J 



<223>LysG 

<400> 3 1 , 

a gat act cct ttg gaa gaa acc atg tac gca? ttg cgt gac att gtt gcg 4 9 J/tZ&^ftsULS^s 
Asp Thr Pro Leu Glu Glu Thr Met Tyr Ala Leu Arg Asp He Val Ala A 

1 5 10. 15 ^210?^^°^ 

tct gga aag get ctt tac gtg ggt att tct tec tac ggt cca gag etc 97 /} >JjLaJ 
Ser Gly Lys Ala Leu Tyr Val Gly He Ser Ser Tyr Gly Pro Glu Leu ~~TT 

20 25 30 /JJ^f +J^M 



aca gcg gag gcg get gag ttc atg gcg gag gag ggc tgc ccg ctt ctg 14 5 
Thr Ala Glu Ala Ala Glu Phe Met Ala Glu Glu Gly Cys Pro Leu Leu 
35 40 '•■ 45 



att cat cag cca age tat tec ate att aat.cgt tgg gtg gag gaa ccg 193 

lie His Gin Pro Ser Tyr Ser lie lie Asn Arg Trp Val Glu Glu Pro 

50 55 . ;. / . - 60 

ggc gat gac ggt gag aac ttg ttg cag tea get gee aac aat ggt ctt 241 

Gly Asp Asp Gly Glu Asn Leu Leu Gin Ser Ala Ala Asn Asn Gly Leu 

65 70 : 75 80 

ggc gtc att get ttc tea cca ctt gcg cag ggc ctg etc acg gac aaa 289 

Gly Val lie Ala Phe Ser Pro Leu Ala Gin Gly Leu Leu Thr Asp Lys 
85 .,90 . 95 

tat etc gat gga att cca gag ggt tec cgc gee age cag ggt aag tec 337 

Tyr Leu Asp Gly lie Pro Glu Gly Ser Arg Ala Ser Gin Gly Lys Ser 
100 105 110 

ctg tct gag ggc atg ttg aac gtg aac aat att gat atg gtc cgc aag 385 

Leu Ser Glu Gly Met Leu Asn Val Asn Asn lie Asp Met Val Arg Lys 
115 120 . 125 

etc aat gac ate gee cag gaa cgc ggg'ca'g tea ctt gcg cag atg gcg 433 

Leu Asn Asp lie Ala Gin Glu Arg Gly Gin' Ser Leu Ala Gin Met Ala 

130 135 : > • '. ' ' 140 

ctt gca tgg gtg ctg cgc gag caa gga gag tac ggc gcg gat ace gtg 4 81 

Leu Ala Trp Val Leu Arg Glu Gin Gly Glu Tyr Gly Ala Asp Thr Val 

145 150 155 160 

ace agt gca ttg att ggt get teg tea gt't 1 gag cag ctg gac aac age 529 

Thr Ser Ala Leu lie Gly Ala Ser Ser Val Glu Gin Leu Asp Asn Ser 
165 170' • 17 5 

ctt gat tea etc aac aac ttg gag ttt tc't gac gee gag ttg gag gcg 577 

Leu Asp Ser Leu Asn Asn Leu Glu Phe Ser Asp Ala Glu Leu Glu Ala 
180 185 190 

ate gat gag att tec cac gac gec ggc ate a'ac att tgg gcg aag gee 625 

lie Asp Glu lie Ser His Asp Ala Gly* ilk Asn lie Trp Ala Lys Ala 
195 200 205 

ace gat tec aaa ace cgc gaa aac taa 1 cccatca'aca tcagtttgat 672 
Thr Asp Ser Lys Thr Arg Glu Asn ;- ! ; ■ - 



210 




215 








ggccaatgcg 


gtcatcacaa 


ctgccacgac gaegttgate 


cagcgccaca 


ccttggggct 


732 


ggacagcggg 


cgtgacaatg 


ctgctgcgcc gaaacccacc 


agegggaace 


agatcaggct 


792 


tgccgcgaac 


gcgccagcgg 


cgaaaatcca ; ccgt'ccggtg- 


tegcegtatt 


gcgcgccgac 


852 


gccgccgata 


aacacaaacg 


cgtccaaata cgcattcggg 


ttcaaccagg 


tcagcacgat 


912 


tgccatcaac 


atgggcttta 


cccaaacccg ctgcttat.cg 


acgctcacct 


ccacccgcac 


972 


ccggttgcgc 


gtgtcagtgg 


ccaccgccga accgcccaaa 


ggcgtgtcat 


egggcaeggt 


1032 



tggttctgtt tcttcaatga tctgtggcgc ttccaccttg tttgtcatgg cgtctttcgc 1092 

tgccatgacg gcaaaccata acaggtaagc gatgccaccc cagcgcataa tatcgagcac 1152 

gatcggcgcg gcattggaca aaagatcaac gc.ccaaggtg ccggcgatga acaaaaagac 1212 

gtcagaaatt aaacacacga gaagaaccgc. ;aatgagtcct tcgcgcttaa ttccttgttt 1272 

aatcaccagt acattctgcg gtccgatgga cagtaaaaga ctggccccca aaagcagacc 1332 

tgtaatgaag atttccatga tcaccatcgt gacctatgga agtacttaag taaaatgatt 1392 

ggttcttaac atggtttaat atagcttc atg- aac- ccc- att caa ctg gac act 1444 

Met Asn Pro lie Gin Leu Asp Thr 
220 225 

ttg etc tea ate att gat gaa ggc age ttc gaa ggc gee tec tta gec 14 92 
Leu Leu Ser lie lie Asp Glu Gly Ser Phe Glu Gly Ala Ser Leu Ala 

230 ; .: - 235 > \ • 240 

ctt tec att tec ccc teg gcg gtg agt cag cgc gtt aaa get etc gag 154 0 
Leu Ser lie Ser Pro Ser Ala Val Ser Gin Arg Val Lys Ala Leu Glu 
24 5 ;- 2 5o • 255 

cat cac gtg ggt cga gtg ttg gta tcg f egc ; a : cc caa ccg gee aaa gca 1588 

His His Val Gly Arg Val Leu Val Ser ( Arg Thr Gin Pro Ala Lys Ala 

260 265 r ^^^IVh-i *'- 270 

* .) 

acc gaa gcg ggt gaa gtc ctt gtg '''ca^ <" : gda* ^cg egg aaa atg gtg ttg 1636 

Thr Glu Ala Gly Glu Val Leu Val . Gin Ala Ala Arg Lys Met Val Leu 

275 280 ■ ;i; r iri F^ '- 2 85 

ctg caa gca gaa act aaa gcg caa eta tcVgga'cgc ctt get gaa ate 1684 
Leu Gin Ala Glu Thr Lys Ala Gin' Leu Se ; r J Gly Arg Leu Ala Glu lie 

290 295 / , ... 300 305 

ccg tta acc ate gee ate aac gca gat teg eta tec aca tgg ttt cct 1732 
Pro Leu Thr lie Ala lie Asn Ala Asp Se;r Leu Ser Thr Trp Phe Pro 
310 " - , 3iV 320 

ccc gtg ttc aac gag gta get tct tgg ggt gga gca acg etc acg ctg 1780 
Pro Val Phe Asn Glu Val Ala Ser Trp. Gly Gly Ala Thr Leu Thr Leu 

325 330 "\ * \ ; 335 

cgc ttg gaa gat gaa gcg cac aca tta tec ttg ctg egg cgt gga gat 1828 
.Arg Leu Glu Asp Glu Ala His Thr Leu , Set Leu Leu Arg Arg Gly Asp 

340 345 ■ r * . 350 

gtt tta gga gcg gta acc cgt gaa get aat ccc gtg gcg gga tgt gaa 1876 
Val Leu Gly Ala Val Thr Arg Glu ,A : ia' A'sri-Pto Val Ala Gly Cys Glu 
355 360 ' 365 

gta gta gaa ctt gga acc atg cgc cac ttg gdc att gca acc ccc tea 1924 
Val Val Glu Leu Gly Thr Met Arg His Leu Ala He Ala Thr Pro Ser 
370 375 380 385 

ttg egg gat gee tac atg gtt gat. gg;g aaa eta gat tgg get gcg atg 1972 



Leu Arg Asp Ala Tyr Met 
390 

ccc gtc tta cgc ttc ggt 
Pro Val Leu Arg Phe Gly 
405 

gac ggg cgc gtc gat ggt 
Asp Gly Arg Val Asp Gly 
420 

ccg teg gcg gaa ggt ttt 
Pro Ser Ala Glu Gly Phe 
435 



Val Asp Gly Lys Leu Asp 
395 ' 

ccc aaa gat gtg ctt caa 
Pro Lys Asp Val Leu Gin 

4-10 , ; . ,. ■ 

cct gtg ggg cgc agg cgc 
Pro Val Gly Arg Arg Arg 
425 

ggt gag gca att cgc cga 
Gly Glu £la lie Arg Arg 

440 '< ■ = ' ; ' ' 445 



Trp Ala Ala Met 
400 

gac cgt gac ctg 2020 
Asp Arg Asp Leu 
415 

gta tec att gtc 2068 

Val Ser He Val 

430 

ggc ctt ggt tgg 2116 
Gly Leu Gly Trp 



gga ctt ctt ccc gaa acc caa get get ccc atg eta aaa gca gga gaa 2164 

Gly Leu Leu Pro Glu Thr Gin Ala Ala Pro Met Leu Lys Ala Gly Glu 

450 455 460 465 

gtg ate etc etc gat gag ata ccc att gac aca ccg atg tat tgg caa 2212 

Val He Leu Leu Asp Glu He Pro lie Asp Thr Pro Met Tyr Trp Gin 

470 ; < 4,75 . 480 

cga tgg cgc ctg gaa tct aga tct eta g'ct aga etc aca gac gee gtc 2260 

Arg Trp Arg Leu Glu Ser Arg Ser lieu Ala Arg Leu Thr Asp Ala Val 

485 .490 ■ - \ 495 



gtt gat gca gca ate gag gga ttg egg cct tag ttacttctga aaaggttcag 2313 
Val Asp Ala Ala He Glu Gly Leu Arg Pro . ' * 
500 505 

ggtttttcac ttcttcgccc gcaggaattg /ggccaggca'g agtaacacct tcagcaaatg 2373 

g 2374 




<210> 4 
<211> 216 
<212> PRT 

<213> Corynebacterium glut ami cum. 7 * j ? 
<220>(Torf3T) - 



<400> 4 , ; ..-.j 

Asp Thr Pro Leu Glu Glu Thr Met Tyr Al ; a feu Arg Asp He Val Ala 

1 5 • ./;••.; Ho f ; ' '• 15 

Ser Gly Lys Ala Leu Tyr Val Gly He Ser Ser Tyr Gly Pro Glu Leu 

20 ' :'25: \ v 30 



Thr Ala Glu Ala Ala Glu Phe Met Ala Glu Glu Gly Cys Pro Leu Leu 
35 4 0 \ . 45 



He His Gin Pro Ser Tyr Ser He He Asn Arg Trp Val Glu Glu Pro 
50 55 60 



Gly Asp Asp Gly Glu Asn Leu Leu Gin Ser Ala Ala Asn Asn Gly Leu 
65 70 75 80 



Gly Val lie Ala Phe Ser Pro Leu Ala Gin Gly Leu Leu Thr Asp Lys 
85 90 95 

Tyr Leu Asp Gly lie Pro Glu Gly Ser Arg Ala Ser Gin Gly Lys Ser 
100 105 ■ 110 

Leu Ser Glu Gly Met Leu Asn Val Asn Asn lie Asp Met Val Arg Lys 
115 120 . ' 125 

Leu Asn Asp lie Ala Gin Glu Arg Gly Gin Ser Leu Ala Gin Met Ala 
130 135 140 

Leu Ala Trp Val Leu Arg Glu Gin Gly Glu Tyr Gly Ala Asp Thr Val 
145 150 155 160 

Thr Ser Ala Leu lie Gly Ala Ser Ser Val Glu Gin Leu Asp Asn Ser 
165 . . 170 175 

Leu Asp Ser Leu Asn Asn Leu Glu Phe Ser Asp Ala Glu Leu Glu Ala 

180 185 y r ; V ; 190 

lie Asp Glu lie Ser His Asp Ala Gly He Asn He Trp Ala Lys Ala 

195 200 - - 205 

Thr Asp Ser Lys Thr Arg Glu Asn 

210 215 v 



<210> 5 - r: ' 

<211> 290 ' * ' ' 

<212> PRT 

<213> Corynebacterium glutamicum 
<220> (LysG) 

<400> 5 

Met Asn Pro He Gin Leu Asp Thr lieu Le'u* Ser He He Asp Glu Gly 
1 5 • 10 ♦ 15 

Ser Phe Glu Gly Ala Ser Leu Ala Leu Ser He Ser Pro Ser Ala Val 

20 . ; y^.-'; 30 

Ser Gin Arg Val Lys Ala Leu Glu His His Val Gly Arg Val Leu Val 

35 40 r U ., , [< t . ' 4 5 

Ser Arg Thr Gin Pro Ala Lys Ala Thr Glu Ala Gly Glu Val Leu Val 

50 55 , - tv: - \ , 60 

Gin Ala Ala Arg Lys Met Val Leu Leu Gin Ala Glu Thr Lys Ala Gin 

65 70 * ■ : .. .75 80 

Leu Ser Gly Arg Leu Ala Glu He Pro Leu Thr He Ala He Asn Ala 
85 1 90 95 

Asp Ser Leu Ser Thr Trp Phe Pro Pro Val Phe Asn Glu Val Ala Ser 
100 105 , ' 110 



/c 



Trp Gly Gly Ala Thr Leu Thr Leu Arg Leu Glu Asp Glu 

115 120 ■' * ' * 125 



Ala His Thr 



Leu Ser Leu Leu Arg Arg Gly Asp Val Leu Gly Ala Val Thr Arg Glu 
130 135 140 



Ala Asn Pro Val 
145 

His Leu Ala lie 



Gly Lys Leu Asp 
180 

Asp Val Leu Gin 
195 



Ala Gly 
150 

Ala Thr 
165 



Cys Glu Val 



Pro Ser Leu 



Val Glu 
155 



Trp Ala Ala Met 
Asp Arg 



Pro 
185 



Leu Gly 
Ala Tyr 
Val Leu Arg Phe 



Arg Asp 
170 



Gly Arg Arg Arg Val Ser 
210 



Ala lie Arg Arg 
225 

Ala Pro Met Leu 



lie Asp Thr Pro 
260 

Leu Ala Arg Leu 
275 



Gly Leu 
230 

Lys Ala 
245 

Met Tyr 
Thr Asp 



Asp Leu 
200 

He Val 
215 

Gly Trp 
Gly Glu 
Trp Gin 



Ala Val 
280 



Asp Gly Arg 



Pro 



Gly 



Val 



Arg 
265 

Val 



Ser Ala 

Leu Leu 
235 

He Leu 
250 



Val Asp 
205 

Glu Gly 
220 

Pro Glu 



Leu Asp 



Trp Arg Leu Glu 



Asp Ala 



Ala He 
285 



Thr Met Arg 
160 

Met Val Asp 
175 

Gly Pro Lys 
190 

Gly Pro Val 
Phe Gly Glu 



Thr Gin Ala 
240 

Glu He Pro 
255 

Ser Arg Ser 
270 

Glu Gly Leu 



Arg Pro 
290 




JUdc 



